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Description 

[0001] The present invention relates to apparatuses 
for controlling negative pressure in internal combustion 
engines. More particularly, the present invention per- 
tains to apparatuses for controlling negative pressure in 
internal combustion engines that are provided with 
brake boosters, which use negative pressure to improve 
braking force. 

[0002] In a typical internal combustion engine, fuel is 
injected into an intake port from a fuel injection valve to 
charge a mixture of fuel and air to the associated com- 
bustion chamber in a uniform manner. In the engine, an 
intake passage is opened and closed by a throttle valve, 
which is operated by manipulating an acceleration ped- 
al. The opening of the throttle valve adjusts the intake 
air amount (and ultimately the amount of uniformly 
mixed air and fuel) that is supplied to the combustion 
chambers of the engine. This controls engine power. 
[0003] However, when performing uniform charge 
combustion, a high level of negative pressure is pro- 
duced by the throttling action of the throttle valve. This 
increases pumping loss and decreases efficiency. To 
cope with this problem, stratified charge combustion has 
been proposed. In stratified charge combustion, the 
throttle is opened wide, and fuel is supplied directly into 
each combustion chamber. This causes a rich, highly 
combustible air-fuel mixture to exist in the vicinity of the 
ignition plug. As a result, ignitability is enhanced. 
[0004] Japanese Unexamined Patent Application No. 
8-164840 describes an engine that performs stratified 
charge combustion. In this engine, each combustion 
chamber is provided with a uniform charge fuel injection 
valve and a stratified charge fuel injection valve. The 
uniform charge injection valve uniformly disperses fuel 
into the combustion chamber, and the stratified charge 
injection valve injects fuel toward the vicinity of the igni- 
tion plug. When the engine load is small, fuel is injected 
from the stratified charge injection valve. Thus, the fuel 
is supplied in a concentrated manner about the ignition 
plug. The throttle valve is opened to perform stratified 
charge combustion. This improves fuel efficiency and 
decreases pumping loss. 

[0005] In this engine, a brake booster is provided to 
allow a decrease in the required pressing force of the 
brake pedal. The brake booster uses negative pressure, 
which is produced in the intake passage downstream of 
the throttle valve, as a drive source. In other words, neg- 
ative pressure is communicated to the brake booster 
through a communicating pipe connected to the down- 
stream side of the throttle valve. Negative pressure, 
which corresponds to the degree of depression of the 
brake pedal, acts on a diaphragm, which is incorporated 
in the brake booster, and increases the braking force. 
[0006] However, in this type of engine, the pressure 
in the intake passage increases during stratified charge 
combustion. That is, there is less vacuum pressure. This 
may cause the negative pressure that actuates the 



brake booster to be insufficient. 
[0007] Accordingly, in the engine described in the 
above publication, the throttle valve is forcibly closed 
when the negative pressure that actuates the brake 

5 booster becomes insufficient. This lowers the pressure 
in the intake passage and guarantees the necessary 
negative pressure for the brake. 
[0008] When stratified combustion is performed, for- 
cibly decreasing the opening of the throttle valve pro- 

10 duces negative pressure, which enhances the braking 
force, in the intake pipe. This, however, causes a prob- 
lem. That is, forcibly decreasing the throttle valve open- 
ing decreases intake air thereby making the air fuel ratio 
richer. If the injection fuel amount, the injection timing 

15 and firing timing are constant, the air fuel ratio in the 
vicinity of the plug becomes much richer than normal 
firing times. The excessively rich air fuel ratio causes 
misfires. Also, the plug may "get wet" from the excessive 
fuel and become unable to fire. This causes the engine 

20 to stall. 

[0009] Accordingly, it is an objective of the present in- 
vention to provide an improved apparatus for controlling 
the vacuum pressure in an engine that performs strati- 
fied combustion and has a brake booster that uses vac- 
25 uum pressure to guarantee braking force. Specifically, 
it is an objective of the present invention to provide an 
apparatus that prevents misfires caused by rich air fuel 
ratio and stabilizes the combustion state of the engine 
when stratified combustion is performed and the brake 
30 booster is provided with vacuum pressure from the in- 
take passage. 

[001 0] To achieve the above objective, the present in- 
vention provides an apparatus for controlling brake 
force of a vehicle movable based on rotation of an en- 
35 gine with a plurality of cylinders. Each of the cylinders 
has a combustion chamber that receives fuel from a fuel 
injector and air from an air intake passage. The air and 
fuel are mixed and combusted in the combustion cham- 
ber. The engine selectively performs a stratified charge 
40 combustion and a uniform charge combustion. The 
stratified charge combustion mode is selected to in- 
crease at least the amount of the air supplied to the en- 
gine and improve a combusting state of the engine. The 
apparatus includes a brake booster for increasing the 
45 brake force in accordance with negative pressure ap- 
plied thereto. A restricting means for restricting airflow 
in the air intake passage generates the negative pres- 
sure that is supplied to the brake booster. An actuating 
means for actuating the restricting means applies the 
50 negative pressure to the brake booster when the mag- 
nitude relating to the pressure in the brake booster is 
smaller than a predetermined value. The actuating 
means converts a running condition of the engine from 
the stratified charge combustion to the uniform charge 
55 combustion. A fuel injector directly injects the fuel into 
the cylinder to set the engine to perform the stratified 
charge combustion. A measuring means measures the 
magnitude relating to the pressure applied to the brake 
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booster. A detecting means detects the operation state 
of the engine. A computing means computes a basic in- 
jection timing of the fuel injector based on the detected 
operation state of the engine. A control means controls 
the fuel injector based on the computed basic injection 
timing. The control means includes means for advanc- 
ing the basic injection timing when the stratified charge 
combustion is performed and the negative pressure is 
applied to the brake booster. 

[001 1 ] The features of the present invention that are 
believed to be novel are set forth with particularity in the 
appended claims. The invention, together with objects 
and advantages thereof, may best be understood by ref- 
erence to the following description of the presently pre- 
ferred embodiments together with the accompanying 
drawings in which: 

Fig. 1 is a diagrammatic drawing showing an appa- 
ratus for controlling negative pressure in an engine 
according to a first embodiment of the present in- 
vention; 

Fig. 2 is an enlarged cross-sectional view showing 
the engine cylinder; 

Fig. 3 is a schematic drawing showing the brake 
booster; 

Fig. 4 is a flowchart illustrating the negative pres- 
sure control routine executed by the ECU; 

Fig. 5 is a flowchart illustrating the negative pres- 
sure control routine that continues from Fig. 4; 

Fig. 6 is a flowchart illustrating the negative pres- 
sure control routine that continues from Figs. 4 and 

5; 

Fig. 7 is a table (map) showing the relationship be- 
tween the closing compensation angle and the val- 
ue obtained by subtracting the brake booster pres- 
sure value from the negative pressure value when 
terminating stratified charge brake control; 

Fig. 8 is a flowchart showing a main routine execut- 
ed by the ECU; 

Fig. 9 is table (map) showing the relationship be- 
tween the throttle closing angle and the fuel injec- 
tion timing compensation angle; 

Fig. 1 0 is a graph illustrating the relationship of the 
brake booster pressure at low and high altitudes; 

Fig. 1 1 is a graph showing the relationship between 
time and the throttle closing angle; 

Fig. 1 2 is a timing chart showing the relationship be- 



tween time and air-fuel ratio and between time and 
the fuel injection signal. 

Fig. 13 is a flowchart showing a part of a main rou- 
5 tine according to a second embodiment executed 
by the ECU; 

Fig. 1 4 is a table (map) showing the relationship be- 
tween the throttle closing angle and the firing timing 
10 compensation angle; 

Fig. 1 5 is a timing chart showing the relationship be- 
tween time and air-fuel ratio, between time and the 
fuel injection signal and between time and firing tim- 
15 jng according to the second embodiment. 

[0012] One embodiment of an apparatus for control- 
ling negative pressure in an internal combustion engine 
according to the present invention will now be described 

20 with reference to the drawings. 

[0013] As shown in Fig. 1, an engine 1 is provided 
with, for example, four cylinders 1 a. The structure of the 
combustion chamber of each cylinder 1 a is shown in Fig. 
2. As shown in these drawings, the engine 1 has a cyi- 

25 inder block 2 that accommodates pistons. The pistons 
are reciprocated in the cylinder block 2. A cylinder head 
4 is arranged on top of the cylinder block 2. A combus- 
tion chamber 5 is defined between each piston and the 
cylinder head 4. In this embodiment, four valves (first 

30 intake valve 6a, second intake valve 6b, and two ex- 
haust valves 8) are provided for each cylinder 1a. The 
first intake valve 6a is provided with a first intake port 7a 
while the second intake valve 6b is provided with a sec- 
ond intake port 7b. Each exhaust valve 8 is provided 

35 with an exhaust port 9. 

[0014] As shown in Fig. 2,. the first intake port 7a is a 
helical port that extends in a helical manner. The second 
port 7b extends in a straight manner. Ignition plugs 10 
are arranged at the middle of the cylinder head 4. High 

40 voltage is applied to each ignition plug 1 0 by an ignitor 
12 though a distributor (not shown). The ignition timing 
of the ignition plugs 10 is determined by the output tim- 
ing of the high voltage sent from the ignitor 12. A fuel 
injection valve 11 is arranged near the inner wall of the 

45 cylinder head at the vicinity of each set of first and sec- 
ond intake valves 6a, 6b. The fuel injection valve 11 is 
used to inject fuel directly into the associated cylinder 
1a and enables both stratified charge combustion and 
uniform charge combustion. 

so [0015] As shown in Fig. 1 , the first and second intake 
ports 7a, 7b of each cylinder 1 a are connected to a surge 
tank 16 by a first intake passage 15a and a second in- 
take passage 15b, which are defined in an intake man- 
ifold 1 5. A swirl control valve 1 7 is arranged in each sec- 

55 ond intake passage 1 5b. The swirl control valves 1 7 are 
connected to, for example, a step motor 19 by a com- 
mon shaft 18. The step motor 19 is controlled by signals 
sent from an electronic control unit (ECU) 30. The step 
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motor 1 9 may be replaced by an actuating member con- 
trolled by the negative pressure in the intake ports 7a, 
7b. 

[0016] The surge tank 16 is connected to an air clean- 
er 21 through an intake duct 20. An electrically control- 
led throttle valve 23, which is opened and closed by a 
step motor 22, is arranged in the intake duct 20. The 
ECU 30 sends signals to drive the step motor 22 and 
open and close the throttle valve 23. The throttle valve 
23 adjusts the amount of intake air that passes through 
the intake duct 20 and enters the combustion chambers 
5. The throttle valve 23 also adjusts the negative pres- 
sure produced in the intake duct 20. 
[0017] A throttle sensor 25 is arranged in the vicinity 
of the throttle valve 23 to detect the opening angle (throt- 
tle angle TA) of the valve 23. The exhaust ports 9 of each 
cylinder 1a are connected to an exhaust manifold 14. 
After combustion, the exhaust gas is sent to an exhaust 
pipe (not shown) through the exhaust manifold 14. 
[0018] A conventional exhaust gas recirculation 
(EGR) mechanism 51 recirculates some of the exhaust 
gas through an EGR passage 52. An EGR valve 53 is 
arranged in the EGR passage 52. The EGR passage 52 
connects the downstream side of the throttle valve 23 
in the intake duct 20 to an exhaust duct. The EGR valve 
53 includes a valve seat, a valve body, and a step motor 
(all of which are not shown). The opening area of the 
EGR valve 53 is altered by causing the step motor to 
intermittently displace the valve body with respect to the 
valve seat. When the EGR valve 53 opens, some of the 
exhaust gas sent into the exhaust duct enters the EGR 
passage 52. The gas is then drawn into the intake duct 
20 via the EGR valve 53. In other words, some of the 
exhaust gas is recirculated by the EGR mechanism 51 
and returned to the air-fuel mixture. The recirculation 
amount of the exhaust gas is adjusted by the opening 
amount of the EGR valve 53. 

[0019] As shown in Figs. 1 and 3, a brake booster 71 
is provided to enhance the braking force of the vehicle. 
The brake booster 71 increases the pressing force of 
the brake pedal 72. The pressing force is converted to 
hydraulic pressure and used to actuate brake actuators 
(not shown) provided for each wheel. The brake booster 
71 is connected to the downstream side of the throttle 
valve 23 in the intake duct 20 by a connecting pipe 73 
and actuated by the negative pressure produced in the 
duct 20. A check valve 74, which is opened by the neg- 
ative pressure produced in the intake duct 20, is provid- 
ed in the connecting pipe 73 (Fig. 3). The brake booster 
71 includes a diaphragm, which serves as an actuating 
portion. One side of the diaphragm communicates with 
the atmosphere. The negative pressure produced in the 
intake duct 20 and communicated through the connect- 
ing pipe 73 acts on the other side of the diaphragm. A 
pressure sensor 63 is arranged in the connecting pipe 
73 to detect the pressure in the brake booster 71 , or the 
brake booster pressure PBK. 

[0020] The ECU 30 is a digital computer provided with 



a random access memory (RAM) 32, a read only mem- 
ory (ROM) 33, a central processing unit (CPU) 34, which 
is a microprocessor, an input port 35, and an output port 
36. A bidirectional bus 31 connects the RAM 32, the 
5 ROM 33, the CPU 34, the input port 35, and the output 
port 36 to one another. 

[0021] An acceleration pedal 24 is connected to an 
acceleration sensor 26A. The acceleration sensor 26A 
generates voltage proportional to the degree of depres- 

10 sion of the acceleration pedal 24. This enables the de- 
gree of acceleration pedal depression ACCP to be de- 
tected. The voltage output by the acceleration sensor 
26A is input into the input port 35 by way of an analog 
to digital (A/D) converter 37. The acceleration pedal 24 

15 is also provided with a complete closure switch 26B, 
which detects whether the acceleration pedal 24 is not 
pressed at all. The closure switch 26B outputs a com- 
plete closure signal XI DL set at one when the acceler- 
ation pedal 24 is not pressed at all and outputs a com- 

20 piete closure signal XIDL set at zero when the acceler- 
ation pedal 24 is pressed. The output voltage of the clo- 
sure switch 26B is also input into the input port 35. 
[0022] A top dead center position sensor 27 gener- 
ates an output pulse when, for example, the piston in 

25 the first cylinder 1 a reaches the top dead center position. 
The output pulse is input into the input port 35. A crank 
angle sensor 28 generates an output pulse each time a 
crankshaft of the engine 1 is rotated by a crank angle 
CA of 30 degrees. The output pulse sent from the crank 

30 angle sensor 27 is input into the input port 35. The CPU 
34 reads the output pulses of the top dead center posi- 
tion sensor 27 and the crank angle sensor 28 to compute 
the engine speed NE. 

[0023] The rotational angle of the shaft 1 8 is detected 
35 by a swirl control valve sensor 29 to measure the open- 
ing area of the swirl control valves 1 7. The signal output 
of the swirl control valve sensor 29 is input into the input 
port 35 by way of an A/D converter 37. 
[0024] The throttle sensor 25 detects the throttle an- 
40 gle TA. The signal output of the throttle sensor 25 is input 
into the input port 35 by way of an A/D converter 37. 
[0025] An intake pressure sensor 61 is provided to de- 
tect the pressure in the surge tank 16 (intake pressure 
PiM). The intake pressure PiM detected by the intake 
45 pressure sensor 61 when the engine 1 is started is sub- 
stantially equal to the atmospheric pressure PA. Thus, 
the intake pressure sensor 61 also detects atmospheric 
pressure. 

[0026] A coolant temperature sensor 62 is provided 
so to detect the temperature of the engine coolant (coolant 
temperature THW). A vehicle speed sensor 64 is pro- 
vided to detect the speed of the vehicle (vehicle speed 
SPD). The signal outputs of the sensors 61 , 62, 64 are 
input into the input port 35 by way of A/D converters 37. 
55 The signal output of the pressure sensor 63 is also input 
into the input port 35 by way of an A/D converter 37. 
[0027] The running condition of the engine 1 is detect- 
ed by the throttle sensor 25, the acceleration sensor 
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26A, the complete closure switch 26B, the top dead 
center position sensor 27, the crank angle sensor 28, 
the swirl control valve sensor 29, the intake pressure 
sensor 61 , the coolant temperature sensor 62, the pres- 
sure sensor 63, and the vehicle speed sensor 64. 
[0028] The output port 36 is connected to the fuel in- 
jection valves 11 , the step motors 1 9, 22, the ignitor 12, 
and the EGR valve 53 (step motor) by way of drive cir- 
cuits 38. The ECU 30 optimally controls the fuel injection 
valves 11 , the step motors 19, 22, the ignitor 12 (ignition 
plugs 10), and the EGR valve 53 with control programs 
stored in the ROM 33 based on signals sent from the 
sensors 25-29, 61-64. 

[0029] Control programs stored in the apparatus for 
controlling negative pressure in the engine 1 will now be 
described with reference to the flowcharts shown in 
Figs. 4-6. A routine executed to control the negative 
pressure communicated to the brake booster 71 by con- 
trolling the throttle valve 23 (the step motor 22) is illus- 
trated in Figs. 4-6. This routine is an interrupt executed 
by the ECU 30 at predetermined crank angle intervals. 
[0030] When entering the routine, the ECU 30 first de- 
termines whether the engine 1 is presently performing 
stratified charge combustion in step 100. If stratified 
charge combustion is not being performed, the ECU 30 
determines that the engine 1 is presently performing uni- 
form charge combustion. This indicates that problems 
related with negative pressure are unlikely to occur. In 
this case, the ECU 30 proceeds to step 112. 
[0031] In step 112, the ECU 30 computes the basic 
throttle angle TRTB from the present detecting signals 
(the degree of acceleration pedal depression ACCP, the 
engine speed NE, and other parameters). The ECU 30 
refers to a map (not shown) to compute the basic throttle 
angle TRTB. 

[0032] The ECU 30 proceeds to step 1 1 3 and sets the 
final target throttle angle, or throttle opening area TRT, 
by subtracting the present throttle closing angle 
TRTCBK from the basic throttle angle TRTB. The ECU 
30 then temporarily terminates subsequent processing. 
When the ECU 30 jumps from step 1 00 to step 1 1 2, the 
value of the throttle closing angle TRTCBK is set atzero. 
Thus, the basic throttle angle TRTB is set equal to the 
final target throttle opening area TRT. 
[0033] In step 1 00, if it is determined that the engine 
1 is performing stratified charge combustion, the ECU 
30 proceeds to step 1 01 . At step 1 01 , the ECU 30 sub- 
tracts the most recent brake booster pressure PBK, 
which is detected by the pressure sensor 63, from the 
atmospheric pressure PA to obtain the pressure differ- 
ence DPBK. 

[0034] In step 102, the ECU 30 determines whether 
the present vehicle speed SPD is equal to or higher than 
a predetermined speed (e.g., 20km/h). If the vehicle 
speed SPD is lower than the predetermined speed, the 
ECU 30 continues the stratified charge combustion 
mode and proceeds to step 103 to execute the throttle 
angle control (stratified charge brake control). 



[0035] In step 103, the ECU 30 determines whether 
the flag XBKIDL that indicates the execution of the strat- 
ified charge brake control is set at one. The execution 
flag XBKI DL is set at one when producing negative pres- 

5 sure while performing the stratified charge combustion 
mode. If the execution flag XBKIDL is set at zero, that 
is, if the stratified charge control is not in process, the 
ECU 30 proceeds to step 104. 
[0036] In step 104, the ECU 30 determines whether 

10 the present pressure difference DPBK is smaller than a 
predetermined negative pressure value tKPBLK (e.g., 
300mmHg), which initiates the stratified charge brake 
control. If the pressure difference DPBK is smaller than 
the negative pressure value tKPBLK, the ECU 30 pro- 
fs ceeds to step 105. 

[0037] In step 1 05, the ECU 30 sets the execution flag 
XBKIDL to one to enter the stratified charge brake con- 
trol mode. The ECU 30 then proceeds to step 106 and 
computes the closing compensation angle a. To obtain 

20 the closing compensation value a, the ECU 30 refers to 
a map such as that shown in Fig. 7. In the map, the clos- 
ing compensation angles a are indicated in correspond- 
ence with values that are obtained by subtracting the 
value of the pressure difference DPBK from the target 

25 negative pressure value tKPBKO (e.g., 350mmHg). If 
the pressure difference DPBK is much smaller than the 
predetermined negative pressure value tKPBKO (i.e., if 
the subtracted value is large), the closing compensation 
angle a is set at a large value to increase the closing 

30 speed of the throttle valve 23. On the contrary, the clos- 
ing compensation angle a is set at a small value to de- 
crease the closing speed of the throttle valve 23 when 
the pressure difference DPBK approaches the predeter- 
mined negative pressure value tKPBKO (i.e., when the 

35 subtracted value is small). 

[0038] In step 107, the ECU 30 renews the throttle 
closing angle TRTCBK to a value obtained by adding 
the present closing angle compensation value a to the 
throttle closing angle TRTCBK of the previous cycle and 

40 then proceeds to step 1 1 2. In step 1 1 2, the ECU 30 com- 
putes the basic throttle angle TRTB. Then, in step 113, 
the ECU 30 sets the final target throttle opening area 
TRT by subtracting the present throttle closing angle 
TRTCBK from the basic throttle angle TRTB. Afterward, 

45 the ECU 30 temporarily terminates subsequent 
processing. Accordingly, if the ECU 30 carries out steps 
1 03 to 1 07, the increasing value obtained by subtracting 
the throttle closing angle TRTCBK is set as the final tar- 
get throttle opening area TRT. 

50 [0039] In step 1 04, if the pressure difference DPBK is 
equal to or greater than the negative pressure value 
tKPBLK that initiates the stratified charge brake control, 
the ECU 30 jumps to step 112. In this case, stratified 
charge brake control is not executed. 

55 [0040] If the execution flag XBKIDL is set at one in 
step 103, the ECU 30 proceeds to step 108 and deter- 
mines whether the pressure difference DPBK exceeds 
the negative pressure value tKPBKO that terminates the 
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stratified charge brake control. If it is determined that 
the pressure difference DPBK does not exceed the neg- 
ative pressure value tKPBKO, the ECU 30 proceeds to 
step 106. The ECU 30 carries out steps 106, 107 and 
then proceeds to step 112 to compute the basic throttle 
angle TRTB. Subsequently, in step 1 13, the ECU 30 sets 
the final target throttle opening area TRT to a value ob- 
tained by subtracting the present throttle closing angle 
TRTCBK from the basic throttle angle TRTB. Afterward, 
the ECU 30 temporarily terminates subsequent 
processing. Accordingly, in this case, the value obtained 
by subtracting the presently increasing throttle closing 
angle TRTCBK is set as the final target throttle opening 
area TRT. 

[0041] If it is determined that the pressure difference 
DPBK exceeds the negative pressure value tKPBKO in 
step 1 08, the ECU 30 proceeds to step 1 09 to decrease 
the throttle closing angle TRTCBK (and increase the tar- 
get throttle opening area TRT). At step 1 09, the ECU 30 
renews the throttle closing angle TRTCBK to a value ob- 
tained by subtracting a predetermined closing angle 
compensation value b (b is a constant value) from the 
throttle closing angle TRTCBK of the previous cycle. 
[0042] In step 110, the ECU 30 determines whether 
the throttle closing angle TRTCBK corresponds to a val- 
ue of zero. If it is determined that the throttle closing an- 
gle TRTCBK does not correspond to a value of zero, the 
ECU 30 proceeds to step 1 1 2 to compute the basic throt- 
tle angle TRTB. Subsequently, in step 113, the ECU 30 
sets the final target throttle opening area TRT to a value 
obtained by subtracting the present throttle closing an- 
gle TRTCBK from the basic throttle angle TRTB. After- 
ward, the ECU 30 temporarily terminates subsequent 
processing. Accordingly, in this case, the value obtained 
by subtracting the presently decreasing value of the dif- 
ference between the throttle closing angle TRTCBK and 
the basic throttle angle TRTB is set as the final target 
throttle opening area TRT. 

[0043] If the throttle closing angle TRTCBK corre- 
sponds to a value of zero in step 110, the ECU 30 pro- 
ceeds to step 1 1 1 . At step 1 1 1 , the ECU 30 sets the ex- 
ecution flag XBKIDL to zero to terminate the stratified 
charge brake control mode. The ECU 30 then carries 
out steps 112, 113 and temporarily terminates subse- 
quent processing. When the ECU 30 proceeds from 
step 1 1 1 to step 1 1 2, the value of the throttle closing an- 
gle TRTCBK is set at zero. Thus, the basic throttle angle 
TRTB is set equal to the final target throttle opening area 
TRT. 

[0044] In step 1 02, if the present vehicle speed SPD 
is equal to or higher than the predetermined speed, the 
ECU 30 proceeds to step 1 1 4 to temporarily perform uni- 
form charge combustion while executing throttle angle 
control (uniform charge combustion brake control). 
[0045] In step 114, the ECU 30 determines whether 
the flag XBKDJ that indicates execution of the uniform 
charge combustion brake control is set at one. The ex- 
ecution flag XBKDJ is set at one when negative pres- 



sure is guaranteed by the performance of the uniform 
charge combustion. If determined that the execution flag 
XBKDJ is not set at one but set at zero, the ECU 30 
proceeds to step 115. 
5 [0046] In step 115, the ECU 30 determines whether 
the present pressure difference DPBK is smaller than 
the negative pressure value tKPBKLS at which the uni- 
form charge brake control is initiated (e.g., 300mmHg). 
If determined that the pressure difference DPBK is equal 
w to or greater than the negative pressure value tKPBKLS, 
the ECU 30 jumps to step 112. In this case, the uniform 
charge combustion brake control is not carried out. 
[0047] If the pressure difference DPBK is smallerthan 
the negative pressure value tKPBKLS, the ECU 30 de- 
15 termines that negative pressure is insufficient and pro- 
ceeds to step 1 1 6. At step 1 1 6, the ECU 30 sets the ex- 
ecution flag XBKDJ at one to execute uniform charge 
combustion control. The ECU 30 then proceeds to step 
117 and temporarily switches to the uniform charge 
20 combustion mode. During stratified charge combustion, 
either the stratified charge combustion mode or the uni- 
form charge combustion mode is performed. The strat- 
ified charge combustion control is usually performed. 
However, uniform charge combustion control is per- 
25 formed when necessary. In this mode, the throttle valve 
23 is opened and closed in accordance with the load 
applied to the engine 1 by supplying the necessary 
amount of air-fuel mixture to produce the power required 
by the engine 1 . 
30 [0048] In step 118, the ECU 30 determines whether 
the present pressure difference DPBK is greater than 
the negative pressure value tKPBKSO at which the uni- 
form charge combustion brake control is terminated (e. 
g., 350mmHg). In most cases, the pressure difference 
35 DPBK is still equal to or smaller than the negative pres- 
sure value tKPBKSO. In such cases, the ECU 30 pro- 
ceeds to steps 112, 113. This causes the engine 1 to 
completely enter uniform charge combustion. Thus, the 
throttle valve 23 is closed to communicate negative 
40 pressure to the brake booster 71 . 

[0049] In step 1 1 4, if the execution flag XBKDJ is set 
at one indicating execution of uniform charge brake con- 
trol (and indicating that uniform charge combustion is in 
progress), the ECU 30 proceeds to step 119. At step 
45 119, the ECU 30 determines whether the present pres- 
sure difference DPBK is greater than the negative pres- 
sure value tKPBKSO at which the uniform charge com- 
bustion brake control is terminated (e.g., 350mmHg). If 
the pressure difference DPBK is still not greater than the 
50 negative pressure, the ECU 30 repeats steps 1 1 7, 1 1 2, 
113 and continues uniform charge combustion. 
[0050] When sufficient negative pressure is commu- 
nicated to the brake booster 71 as a result of the uniform 
charge combustion mode causes the pressure differ- 
55 ence DPBK to become greater than the negative pres- 
sure value tKPBKSO, at which the uniform charge brake 
control is terminated, the ECU 30 proceeds to step 120. 
The ECU 30 proceeds to step 120 from either step 119 
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or step 1 1 8 (in most cases from step 1 1 9). At step 1 20, 
the ECU 30 determines that there is no need to further 
produce negative pressure and sets the execution flag 
XBKDJ to zero. In step 121, the ECU 30 discontinues 
the uniform charge combustion mode and enters the 
stratified charge combustion mode. The ECU 30 then 
carries out steps 112, 113 and terminates subsequent 
processing. 

[0051] In the negative pressure control routine, the 
pressure difference DPBK is computed from the atmos- 
pheric pressure PA and the brake booster pressure 
PBK. The closing control of the throttle valve 23 (nega- 
tive pressure guaranteeing control) is executed when 
the pressure difference DPBK is smaller than the neg- 
ative pressure value tKPBKL, which initiates stratified 
charge brake control, or smaller than the negative pres- 
sure value tKPBKLS, which initiates uniform charge 
combustion control. If the vehicle speed SPD is lower 
than the predetermined speed, a negative pressure that 
guarantees control for stratified charge combustion is 
provided, if the vehicle speed SPD is equal to or higher 
than the predetermined speed, a negative pressure 
guaranteeing control for uniform charge combustion is 
provided. 

[0052] In addition, it is determined whether the nega- 
tive pressure that actuates the brake booster 71 is suf- 
ficient (steps 104, 115, etc.). When it is determined that 
the negative pressure is insufficient, the angle closing 
control of the throttle valve 23 is carried out. The closing 
of the throttle valve 23 increases the negative pressure 
(reduces the pressure) and guarantees the operation of 
the brake booster 71 . 

[0053] To determine whether it is necessary to pro- 
duce negative pressure for the actuation of the brake 
booster 71, the difference between the atmospheric 
pressure PA andthe brake booster pressure PBK, which 
is detected by the pressure sensor 63, is computed to 
obtain the pressure difference DPBK. If the pressure dif- 
ference DPBK is smaller than either the negative pres- 
sure value tKPBKL, at wh ich stratified charge brake con- 
trol is initiated, or the negative pressure value tKPBKLS, 
at which the uniform charge brake control is initiated, 
the closing control of the throttle valve 23 (negative pres- 
sure ensuring control) is carried out. 
[0054] Thus, as shown in Fig. 1 0, when traveling at a 
high altitude, the decrease in the atmospheric pressure 
PA causes the brake booster pressure PBK to be lower 
than when traveling at a low altitude. Accordingly, the 
brake booster pressure PBK may be low while the actual 
negative pressure for actuating the brake booster 71 is 
insufficient. However, in this embodiment, the closing 
control of the throttle valve 23 is executed to produce 
negative pressure when the pressure difference DPBK, 
and not the brake booster pressure PBK, is smaller than 
the reference value (negative pressure value tKPBKL 
for initiating stratified charge brake control or the nega- 
tive pressure value tKPBKLS for initiating uniform 
charge brake control). This always guarantees sufficient 



negative pressure for the actuation of the brake booster 
71 even when the atmospheric pressure PA fluctuates 
such as when traveling at high altitudes. 
[0055] Furthermore, the closing control of the throttle 

5 valve 23 is executed if the pressure difference DPBK is 
smaller than the reference value (negative pressure val- 
ue tKPBKL for initiating stratified charge brake control 
or negative pressure value tKPBKLS for initiating uni- 
form charge brake control), and the closing control is 

10 terminated if the pressure difference DPBK becomes 
greaterthan a larger reference value (negative pressure 
value tKPBKO for terminating stratified charge brake 
control or negative pressure value tKPBKSO for termi- 
nating uniform charge brake control). In other words, the 

15 reference value has a hysteresis. This prevents hunting 
caused by the pressure difference DPBK becoming 
smaller than the reference value and then equal to or 
greaterthan the reference value in a repetitive manner. 
Repetitive execution and non-execution of the closing 

20 control does not take place. 

[0056] Although the opening area of the intake pas- 
sage is narrowed to produce negative pressure, an elec- 
tronically controlled throttling mechanism that includes 
the throttle valve 23 and the step motor 22 is employed 

25 as a means to guarantee negative pressure. Thus, con- 
ventional devices are used to produce negative pres- 
sure. This lowers costs. 

[0057] In this embodiment, when increasing the throt- 
tle closing angle TRTCBK, the throttle closing angle 

30 TRTCBK is renewed by adding the presently set closing 
angle compensation value b to the throttle closing angle 
TRTCBK of the previous cycle. The closing angle com- 
pensation value a is set at a large value if the pressure 
difference DPBK is much smaller than the negative 

35 pressure value tKPBKO for terminating stratified charge 
brake control. Therefore, asshown in Fig. 11 ,theclosing 
speed is high immediately after the initiation of the clos- 
ing control. This readily guarantees negative pressure. 
[0058] If the pressure difference DPBK approaches 

40 the negative pressure value tKPBKO for terminating 
stratified charge brake control, the closing angle com- 
pensation value a is set at a small value. Thus, when a 
certain time elapses after starting the closing control, 
the closing speed decreases. This suppresses. As a re- 

45 suit, overshooting of the closing action when negative 
pressure is sufficient is prevented. Accordingly, starva- 
tion of intake air is avoided. This prevents an undesira- 
ble combustion state. 

[0059] The injection timing control executed during 
so stratified charge combustion negative pressure control 
(stratified charge combustion brake control) will now be 
described. The fuel injection control is executed to pre- 
vent the air-fuel ratio from becoming rich when perform- 
ing stratified brake control. Fig. 8 shows a flowchart of 
55 a main routine of the fuel injection control executed by 
the ECU 30. 

[0060] When entering the main routine, the ECU 30 
first reads various detecting signals such as the degree 
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of acceleration pedal depression ACCP and the engine 
speed NE in step 201. 

[0061] In step 202, the ECU 30 determines whether 
stratified charge combustion is being performed. If the 
stratified charge combustion is not being performed, the 
ECU 30 temporarily terminates subsequent processing. 
If the stratified charge combustion is being performed, 
the ECU 30 proceeds to step 203 and computes the tar- 
get fuel injection amount TAU. 

[0062] In step 204, the ECU 30 computes the basic 
fuel injection timing AINJ (in relation with when the pis- 
ton is located at the top dead center position). In step 
205, the ECU 30 computes the target ignition timing SA. 
In step 206, the ECU 30 computes the basic throttle 
opening area TRT. In step 207, the ECU 30 computes 
the target EGR opening area EGRT. 
[0063] After obtaining the parameters, the ECU 30 de- 
termines whether the flag XBKIDL indicating the execu- 
tion of the stratified charge brake control is set at one. 
If the execution flag XBKIDL is set at one, the ECU 30 
proceeds to step 209 and computes the fuel injection 
timing compensation angle KAINJ based on the present 
throttle closing angle TRTCBK. The ECU 30 refers to a 
map shown in Fig. 9 to compute the injection timing com- 
pensation angle KAINJ. In other words, if the throttle 
closing angle TRTCBK indicates a value of zero, the in- 
jection timing compensation angle KAINJ is set at zero. 
As the value of the throttle closing angle TRTCBK be- 
comes greater, the fuel injection compensation value 
KAINJ is set at a larger value (toward advancement). 
[0064] If the execution flag XBKIDL is not set at one 
but set at zero, the ECU 30 proceeds to step 210 since 
there is no need to compensate the injection timing. At 
step 21 0, the ECU 30 sets the injection timing compen- 
sation angle KAINJ to zero. 

[0065] The ECU 30 proceeds to step 211 from either 
step 209 or step 210 and advances the basic injection 
timing AINJ by adding the injection timing compensation 
angle KAINJ. The obtained value is set as thef inal target 
injection timing AINJE. At step 212, the parameters are 
reflected in the stratified charge combustion. Subse- 
quent processing is then temporarily terminated. 
[0066] In the main routine, the closing control of the 
throttle valve 23 is carried out while performing stratified 
charge combustion if the stratified charge brake control 
is executed. In this case, the target injection timing AIN- 
JE is advanced from the basic injection timing AINJ by 
the injection timing compensation angle KAINJ. This 
prevents the air-fuel ratio from becoming rich. 
[0067] In the main routine, the closing control of the 
throttle valve 23 is carried out wh ile performing stratified 
charge combustion during the stratified charge brake 
control. In this state, the closing of the throttle valve 23 
causes the air-fuel ratio to become rich since the intake 
air amount decreases, as shown by the dotted line in 
Fig. 12. If normal fuel injection and ignition is performed 
with the air-fuel ratio in a rich state, this may result in an 
undesirable combustion state. However, in this embod- 



iment, the target injection timing AINJE is advanced 
from the basic injection timing AINJ by the injection tim- 
ing compensation angle KAINJ, as shown by the dou- 
ble-dotted line in Fig. 9. This guarantees the normal air- 
5 fuel ratio during ignition. As a result, the air-fuel ratio is 
prevented from becoming rich. This prevents an unde- 
sirable combustion state. 

[0068] In the preferred and illustrated embodiment, 
the firing timing is not altered. Therefore, fluctuation of 
io the engine torque, which would otherwise be caused by 
changing of the firing timing, is avoided. 
[0069] A second embodiment of the present invention 
will hereafter be described. The differences from the first 
embodiment will mainly be discussed below, and like or 
15 the same reference numerals are given to those com- 
ponents that are like of the same as the corresponding 
components of the first embodiment. 
[0070] In the first embodiment, when the closing con- 
trol of the throttle valve 23 is carried out, the target in- 
jection timing AINJE is advanced from the basic injec- 
tion timing AINJ by the injection timing compensation 
angle KAINJ. This embodiment is different from the first 
embodiment in that the firing timing is delayed. 
[0071 ] Fig. 1 3 is a flowchart showing a part of a main 
routine of a firing timing control executed by the ECU 30. 
[0072] When entering the routine, the ECU executes 
the process of steps 201 to 207 as in the first embodi- 
ment. At step 301 , the ECU 30 determines whether the 
flag XBKIDL indicating the execution of the stratified 
charge brake control is set at one. 
[0073] If the execution flag XBKIDL is set at one, the 
ECU 30 proceeds to step 302 and computes the firing 
timing compensation angle KSA based on the present 
throttle closing angle TRTCBK. The ECU 30 refers to a 
map shown in Fig. 14 to compute the firing compensa- 
tion angle KSA. In other words, if the throttle closing an- 
gle TRTCBK indicates a value of zero, the firing timing 
compensation angle KSA is set at zero. As the value of 
the throttle closing angle TRTCBK becomes greater, the 
firing compensation value KSA is set at a larger value 
(causing a greater delay). 

[0074] If the execution flag XBKIDL is not set at one 
but set at zero, the ECU 30 proceeds to step 303 since 
there is no need to compensate the firing timing. At step 
303, the ECU 30 sets the firing timing compensation an- 
gle KSA to zero. 

[0075] The ECU 30 proceeds to step 304 from either 
step 302 or step 304 and delays the basic firing timing 
SA by subtracting the firing timing compensation angle 
KSA. The obtained value is set as the final target firing 
timing SAE. At step 305, the parameters are reflected 
in the stratified charge combustion. Subsequent 
processing is then temporarily terminated. 
[0076] In the main routine, the closing control of the 
throttle valve 23 is carried out while performing stratified 
charge combustion if the stratified charge brake control 
is executed. In this case, the target firing timing SAE is 
delayed from the basic firing timing SA by the firing tim- 
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ing compensation angle KSA. 

[0077] In the main routine, the closing control of the 
throttle valve 23 is carried out while performing stratified 
charge combustion during the stratified charge brake 
control. In this state, the closing of the throttle valve 23 
causes the air-fuel ratio to become rich since the intake 
air amount decreases, as shown by the dotted line in 
Fig. 15. If normal fuel injection and ignition is performed 
with the air-fuel ratio in a rich state, this may result in an 
undesirable combustion state. However, in this embod- 
iment, the target firing timing SAE is delayed from the 
basic firing timing SA by the firing timing compensation 
angle KSA, as shown by the double-dotted line in Fig. 1 5. 
[0078] At the times of firing corresponding to the de- 
layed firing timing, the air fuel ratio in the vicinity of the 
plug 10 is substantially the same as that of the normal 
state. This prevents the air-fuel ratio from becoming rich. 
This prevents an undesirable combustion state. 
[0079] Although only two embodiments of the present 
invention have been described so far, it should be ap- 
parent to those skilled in the art that the present inven- 
tion may be embodied in many other specific forms with- 
out departing from the spirit or scope of the invention. 
More particularly, the present invention may be modified 
as described below. 

(1) In the illustrated embodiment, an electronically 
controlled throttle mechanism is used as the nega- 
tive pressure producing means. The throttle mech- 
anism includes the throttle valve 23 arranged in the 
intake duct 20, and the step motor 22 serving as an 
actuator for opening and closing the throttle valve 
23. However, an idle speed control (ISC) mecha- 
nism may be used as the negative pressure produc- 
ing means. Such an ISC mechanism includes an 
idle speed control valve arranged in an intake pas- 
sage that bypasses the throttle valve 23 and an ac- 
tuator for opening and closing the control valve. 

The EGR mechanism 51 provided with the 
EGR valve 53 and other parts may also be em- 
ployed as the negative pressure producing means. 

The negative pressure mechanism may also be 
constructed by combining these. 



charge combustion. 

(3) In the illustrated embodiment, helical type intake 
ports are employed to produce swirls. However, the 

s swirls do not necessarily have to be produced. In 
such case, parts such as the swirl control valve 17 
and the step motor 19 may be eliminated. 

(4) The present invention is applied to a gasoline 
10 engine in the illustrated embodiment. However, the 

present invention may also be applied to other types 
of engines such as diesel engines. 

(5) In the illustrated embodiment, the atmospheric 
15 pressure PA is detected by the intake pressure sen- 
sor 61 . However, an atmospheric pressure sensor 
may be provided to detect the atmospheric pres- 
sure. 

20 [0080] Therefore, the present examples and embod- 
iments are to be considered as illustrative and not re- 
strictive and the invention is not to be limited to the de- 
tails given herein, but may be modified within the scope 
of the appended claims. 

25 [0081] An improved apparatus for controlling brake 
force is disclosed. An engine selectively performs a 
stratified charge combustion and a uniform charge com- 
bustion. A brake booster is actuated by negative pres- 
sure an absolute value of which is greater than a prede- 

30 termined magnitude. An electronic control unit actuates 
the throttle valve to apply the negative pressure to the 
brake booster when the magnitude relating to the pres- 
sure in the brake booster is smaller than the predeter- 
mined value. Engine condition is converted from the 

35 stratified charge combustion to the uniform charge com- 
bustion. A fuel injector directly injects the fuel into the 
cylinder to set the engine to perform the stratified charge 
combustion. A basic injection timing of the fuel injector 
is computed based on the operation state of the engine. 

40 The basic timing is advanced when the stratified charge 
combustion is performed and the negative pressure is 
applied to the brake booster. 



45 Claims 



(2) The present invention is applied to the cylinder 
injection type engine 1 in the illustrated embodi- 
ment. The present invention may also be applied to 
an engine that performs stratified charge combus- 
tion and weak stratified charge combustion. For ex- 
ample, the present invention may be applied to an 
engine that injects fuel beneath the intake valves 
6a, 6b provided in the associated intake ports 7a, 
7b. The present invention may also be applied to an 
engine that injects fuel directly into the cylinder 
bores (combustion chambers 5) from injection 
valves arranged near the intake valves 6a, 6b. As 
another option, the present invention may be ap- 
plied to an engine that does not perform stratified 



1 . An apparatus for controlling brake force of a vehicle 
movable based on rotation of an engine with a plu- 
rality of cylinders, each of said cylinders having a 

50 combustion chamber that receives fuel from a fuel 
injector and air from an air intake passage, wherein 
said air and fuel are mixed and combusted in the 
combustion chamber, wherein said engine selec- 
tively performs a stratified charge combustion and 

55 a uniform charge combustion, and wherein said 
stratified charge combustion mode is selected to in- 
crease at least the amount of the air supplied to the 
engine and improve a combusting state of the en- 
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gine, said apparatus being characterized by a 
brake booster for increasing said brake force in ac- 
cordance with negative pressure applied thereto, 
means for restricting airflow in the air intake pas- 
sage to generate the negative pressure that is sup- 5 
plied to the brake booster, means for actuating the 
restricting means to apply the negative pressure to 
the brake booster when the magnitude relating to 
the pressure in the brake booster is smaller than a 
predetermined value, said actuating means con- 10 
verting a running condition of the engine from the 
stratified charge combustion to the uniform charge 
combustion, a fuel injector for directly injecting the 
fuel into the cylinder to set the engine to perform the 
stratified charge combustion, means for measuring '5 
the a magnitude relating to the pressure applied to 
the brake booster, means for detecting operation 
state of the engine, means for computing a basic 
injection timing of the fuel injector based on the de- 
tected operation state of the engine, and means for 20 
controlling the fuel injector based on the computed 
basic injection timing, said control means including 
means for advancing the basic injection timing 
when the stratified charge combustion is performed 
and the negative pressure is applied to the brake 25 
booster. 

2. The apparatus as set forth in Claim 1 , character- 
ized in that said advancing means advances the 
basic injection timing in accordance with amount of so 
the airflow restricted by the restricting means. 

3. The apparatus as set forth in Claims 1 or 2, char- 
acterized in that said measuring means includes 

a first sensor for detecting a first magnitude of the 35 
pressure in the brake booster, a second sensor for 
detecting a second magnitude of air pressure and 
first computing means for computing a difference 
between the first magnitude and the second mag- 
nitude. 40 

4. The apparatus as set forth in any one of the preced- 
ing claims, characterized by an air intake passage 
for supplying air to the engine, a valve disposed in 

the air intake passage to control airflow rate therein 45 
and an actuator for actuating the valve, said actua- 
tor forms the generating means in cooperation with 
the valve. 

5. The apparatus as set forth in Claim 4, character- so 
ized in that said valve includes a throttle valve. 

6. The apparatus as set forth in Claim 5, character- 
ized by means for detecting an operation state of 
the engine, first calculating means for calculating an ss 
opening size of the throttle valve based on the op- 
eration state of engine, second calculating means 

for calculating a correction value that corrects the 



opening size of the throttle valve calculated by the 
first calculating means and said control means ac- 
tuating the actuator based on the calculated correc- 
tion value. 

7. The apparatus as set forth in Claim 4, said air intake 
passage has a diverged passage and wherein said 
valve includes an idle speed control valve disposed 
in the diverged passage. 



Patentansp ruche 

1. Vorrichtung zum Steuern der Bremskraft eines 
Fahrzeugs, das auf Grund der Drehung eines Mo- 
tors mit einer Vielzahl Zyiinder beweglich ist, wobei 
jederZyiinder eine Brennkammer hat, die Kraftstoff 
von einer Kraftstoff einspritzeinrichtung und Luft von 
einem Luftansaugkanal erhalt, wobei in der Brenn- 
kammer Luft und Kraftstoff gemischt und verbrannt 
werden, wobei der Motor wahlweise eine Schicht- 
ladungsverbrennung und eine Gleichladungsver- 
brennung durchfuhrt und wobei die Schichtla- 
dungsverbrennungsbetriebsart gewahlt wird, urn 
zumindest die dem Motor zugefuhrte Luftmenge zu 
erhohen und einen Verbrennungszustand des Mo- 
tors zu verbessern, die Vorrichtung gekennzeich- 
net durch 

einen Bremskraftverstarker zum Erhohen der 
Bremskraft in Ubereinstimmung mit daran aufge- 
brachtem Unterdruck, Einrichtungen zum Ein- 
schranken des Luftflusses im Luftansaugkanal, urn 
den Unterdruck zu erzeugen, der dem Bremskraft- 
verstarker zugefuhrt wird, Einrichtungen zum Beta- 
tigen der Einschrankungseinrichtungen, urn den 
Unterdruck auf den Bremskraftverstarker zu beauf- 
schlagen, wenn die GroBenordnung beziiglich zum 
Druck im Bremskraftverstarker geringer als ein vor- 
herbestimmter Wert ist, wobei die Betatigungsein- 
richtung einen Betriebszustand des Motors von der 
Schichtladungsverbrennung zur Gleichladungsver- 
brennung umwandelt, eine Kraftstoffeinspritzvor- 
richtung zum direkten Einspritzen des Kraftstoffs in 
den Zyiinder, urn den Motor einzustellen, die 
Schichtladungsverbrennung durchzufuhren, eine 
Einrichtung zum Messen der GroBenordnung be- 
ziiglich des auf den Bremskraftverstarker aufge- 
brachten Drucks, eine Einrichtung zum Erfassen 
des Betriebszustands des Motors, eine Einrichtung 
zum Berechnen eines Grundeinspritzzeitpunkts der 
Kraftstoffeinspritzvorrichtung auf Grundlage des er- 
fassten Betriebszustands des Motors, und eine Ein- 
richtung zum Steuern der Kraftstoffeinspritzvorrich- 
tung auf Grundlage des berechneten Grundein- 
spritzzeitpunkts, wobei die Steuereinrichtung eine 
Einrichtung zum Voreilen des Grundeinspritzzeit- 
punkts einschlieBt, wenn die Schichtladungsver- 
brennung durchgefuhrt wird und der Unterdruck auf 
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den Bremskraftverstarker aufgebracht wird. 

2. Vorrichtung gemaB Anspruch 1 , 
dadurch gekennzelchnet, dass 

die Voreilungsseinrichtung den Grundeinspritzzeit- 5 
punkt in Ubereinstimmung mit der LuftflieBmenge, 
die durch die Einschrankungseinrichtung einge- 
schrankt wird, voreilen lasst. 

3. Vorrichtung gemaB Anspruch 1 oder 2, io 
dadurch gekennzelchnet, dass 

die Messeinrichtung einen ersten Sensor hat zum 
Erfassen einer ersten GroBenordnung des Drucks 
im Bremskraftverstarker, einen zweiten Sensor zum 
Erfassen einer zweiten GroBenordnung des Luft- *5 
drucks und erste Berechnungseinrichtungen zum 
Berechnen einer Differenz zwischen der ersten 
GroBenordnung und der zweiten GroBenordnung. 

4. Vorrichtung gemaB einem der vorhergehenden An- 20 
spruche, 

gekennzelchnet durch 

einem Luftansaugkanal zum Zufuhren von Luft zum 
Motor, ein im Luftansaugkanal angeordnetes Ventil, 
urn die Luftdurchflussrate darin zu steuern und ein 25 
Betatigungsglied zum Betatigen des Ventils, wobei 
das Betatigungsglied unter Mitwirkung mit dem 
Ventil die Erzeugungseinrichtung bildet. 

5. Vorrichtung gemaB Anspruch 4, 3° 
dadurch gekennzelchnet, dass 

das Ventil ein Drosselventil einschlieBt. 

6. Vorrichtung gemaB Anspruch 5, 
gekennzelchnet durch 35 

eine Einrichtung zum Erfassen eines Betriebszu- 
stands des Motors, einer ersten Berechnungsein- 
richtung zum Berechnen einer OffnungsgroBe des 
Drosselventils auf Grund des Betriebszustandes 
des Motors, einer zweiten Berechnungseinrichtung *o 
zum Berechnen eines Korrekturwerts, der die Off- 
nungsgroBe des durch die erste Berechnungsein- 
richtung berechneten Drosselwinkels korrigiert, 
und die Steuereinrichtung, die das Betatigungs- 
glied auf Grund des berechneten Korrekturwerts 45 
betatigt. 

7. Vorrichtung gemaB Anspruch 4, wobei der Luftan- 
saugkanal einen abgezweigten Kanal hat, und wo- 
bei das Ventil ein Leerlaufsteuerventil einschlieBt, 50 
das in dem abgezweigten Kanal angeordnet ist. 



Revendications 

55 

1 . Appareil destine a commander la force de freinage 
d'un v£hicule mobile base sur la rotation d'un mo- 
teur comportant une pluralite de cylindres, chacun 



desdits cylindres poss6dant une chambre de com- 
bustion qui recoit le carburant a partir d'un injecteur 
de carburant et I'air a partir d'un passage d'admis- 
sion d'air, dans lequel lesdits air et carburant se me- 
langent et sont brules dans la chambre de combus- 
tion, dans lequel ledit moteur effectue de maniere 
selective une combustion a charge stratifiee et une 
combustion a charge uniforme et dans lequel on se- 
lectionne ledit mode de combustion a charge stra- 
tifiee pour augmenter au moins la quantite d'air de- 
livree au moteur et ameliorer un etat de combustion 
du moteur, ledit appareil etant caracterise par un 
servofrein destine a augmenter ladite force de frei- 
nage conformement a la pression negative qu'on lui 
applique, un moyen destine a restreindre le debit 
dans le passage d'admission d'air pour generer la 
pression negative qui est delivree au servofrein, un 
moyen destine a actionner le moyen de restriction 
afin d'appliquer la pression negative au servofrein 
lorsque I'amplitude se rapportant a la pression dans 
le servofrein est inferieure a une valeur pred6termi- 
nee, ledit moyen d'actionnement convertissant une 
condition de fonctionnement du moteur a partir de 
la combustion a charge stratifiee en combustion a 
charge uniforme, un injecteur de carburant destine 
a injecter le carburant directement dans le cylindre 
pour etablir le moteur afin qu'il effectue la combus- 
tion a charge stratifiee, un moyen destine a mesurer 
une amplitude se rapportant a la pression appliquee 
au servofrein, un moyen destine a detecter I'etat de 
fonctionnement du moteur, un moyen destine a cal- 
culer un calage d'injection de base de I'injecteur de 
carburant sur la base de i'etat de fonctionnement 
detects du moteur et un moyen destine a comman- 
der I'injecteur de carburant sur la base du calage 
d'injection de base calcule, ledit moyen de com- 
mande comprenant un moyen destine a avancer le 
calage d'injection de base quand on effectue la 
combustion a charge stratifiee et que la pression 
negative est appliquee au servofrein. 

2. Appareil selon la revendication 1 , caracterise en 
ce que ledit moyen d'avance avance le calage d'in- 
jection de base conformement au debit d'air res- 
treint par le moyen de restriction. 

3. Appareil selon la revendication 1 ou 2, caracterise 
en ce que ledit moyen de mesure comprend un pre- 
mier capteur destine a detecter une premiere am- 
plitude de la pression dans le servofrein, un deuxie- 
me capteur destine a detecter une deuxieme am- 
plitude de la pression de I'air et un premier moyen 
de calcul destine a calculer une difference entre la 
premiere amplitude et la deuxieme amplitude. 

4. Appareil selon I'une quelconque des revendications 
precedentes, caracterise par un passage d'admis- 
sion d'air destine a dSlivrer I'air au moteur, unesou- 



11 



21 EP 0 833 044 B1 22 



pape disposee dans le passage d'admission d'air 
pour commander !e debit d'air dans celui-ci et un 
actionneur destine a actionner la soupape, ledit ac- 
tionneurformant le moyen de generation en coope- 
ration avec la soupape. 

Appareil selon la revendication 4, caracterise en 
ce que ladrte soupape comprend un papillon des 
gaz. 



10 



6. Appareil selon la revendication 5, caracterise par 
un moyen destine a detecter un etat de fonctionne- 
ment du moteur, un premier moyen de calcul desti- 
ne a calculer une tailie d'ouverture du papillon des 
gaz sur la base de I'etat de fonctionnement du mo- 15 
teur, un deuxieme moyen de calcul destine a calcu- 
ler une valeur de correction qui corrige la tailie 
d'ouverture du papillon des gaz calculee par le pre- 
mier moyen de calcul et ledit moyen de commande 
actionnant I'actionneur sur la base de la valeur de 20 
correction calculee. 

7. Appareil selon ia revendication 4, ledit passage 
d'admission d'air comportant un passage devie et 
dans lequel ladite soupape comprend une soupape 25 
de commande de la Vitesse de ralenti, disposee 
dans le passage devie. 
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Fig.2 
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Fig.3 
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Fig. 4 
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Fig.6 
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Fig.8 
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Fig.9 
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Fig.12 
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Fig. 13 
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Fig. 15 
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